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- COMPLETE SPECIFICATION 
Improvements in the Creaming of Symtrceftic E&dbbeB' LaSkes 
Communicated by United States Rudb'eb Compact, qi 1230, Sixth Avenue, New 
York, 20, Chited States of America, a Corporation, organised and existing 
under the laws of the State of New Jersey, Unite<~ 
I, Thomas Adam Clayton, of 39/61, 
Highgate Road, London, NVW.5, a, 
British Subject, do hereby declare the 
nature of this invention and in what 
6 manner the same ia to. be performed^, to 
bo particularly described and ascertained 
in and by -the following statement: — 

This invention relates" to the improve- 
ments in creaming of Byntbetio rubber 



. 10 

Synth'etio rubber latices, as is known, 
may be. prepared by the emulsion poly- 
merization in an aqueous medium' of 
butadiene-1,8 hydrocarbons or mixtures of 
15 butadiene-1,3 hydrocarbons with other 



SKlBtlUg 

based on the water phase and this amount 
is considered the upper limit that can be 
added to improve the creaming opera- 
tions. It is stated in the article " Manu- 
facture and Processing of Buna Type 
Synthetic Rubbers" by Hans J. Mueller, 
in India Rubber World, Vol. 107, 
pp. 34—35 (October 1942) that Buna 
(Registered Trade Mark) type synthetic 
rubber latices may bo creamed with con- 
ventional hydrophilic colloidal creaming 
agents and also with alkalies alone. 3% 
strong alkali based on the water phase of 
the. latex does not of itself cream syn- 
thetio rubber latex in the absence- of the 



polymerisable compounds capable of form- hydrophilic colloidal creaming, agent, and 
~"^ 0l3 ^fS^™^ d i^/i h ?:^ ^co'yo have the effect of an insufficient 



/ carbons. Such aqueous emulsion poly- 
/ meriza-tes, or synthetic rubber latices, may 
j 20 be creamed by the addition of a hydro- 
| philio colloidal creaming* agent, such as 
/ is used for creaming natural rubber latex, 
whiph win cause, the dispersion on stand- 
ing to- separate into a polymer-rich frac- 
25 &f™ B a J^ ly F er ~ P ° 6r k* cti . on - whic i ^ts that will cause a sepiratioTo? the 
fractions may be separated from each dispersion into polymer-rich and polymer- 
x by -simple mechanical means, such as poor fractions may be those well known 



amount of strong aUrali itself to cream the 
latex increasing considerably the concen- 
tration of solids in the polymer-rich or 
cream portion resulting from creaming 
with a^conventional hydrophilic colloidal 
creaming agent. 

The hydrophilio colloidal creaming 



other b 



de w^^ 0n - dxaw W f ^ ^ ^ like. for the creaming of latex, for example, 

™ present, invention, there is vegetable mucilages,, such' as alginates 

80 mC ^ BC V £° wa <* Dtrat *°£ P**^ 8 ' «tracts & of the endoBperTs of 

of. synthetic rubber » the polymer-nch leguminous plants belonging to the genera 

Setif^lw U^IS^T^ 01 ^- C - afl3ia ' Cel # oaia . CrcsTlpifia nnd^oin! I 

taefac rubber latices Vith hydrophilic c iaua, mucilages obtained from plants of 

ft B T» ^nf a F nfaK * • u ^ e ^ enera Astragalus and Acacia, from 

tw f^l™** a F-S? m ™3*™i ^8 ^aweed Chondrus crispus, and from 

S? w r ^ C01 T?rated tu the ^synthetic the stem of tho cactus Opuntin raouo- 

rubber rahces in addition to the hydro- cantha, extracts of leaves of HiWscus 

riulio colloidal creaming agent a^trong roeasinensis and of thfpods of Hibiscus 

An Si iz T^ 6 con f lstui 8 «M osculentus extract* Crocus and Arnaults 

4.0 metal hydroxideg and quarternary — * -* « « ' • ■ -°- u .'" lr Y ,l l B 

ammonium hydroxides." The minimum 
amount of strong alkali that, will appre- 
e the creaming with a hy< 



corros, and of the tubers of Amorphophal- 
lus variabilis and riveri, and extracts of 
the seeds of Tamarindus indica, and the 
like. , Hydrophilio colloidal creaming 
f"t*r ~~^<" u^s ^om in oy agents of synthetdo origin may also be 
45 -weight based- on theater phase of the used, such Is polyacryfates, ana cellulose 
J* lu"- d^tely.^esirab e n derivatives, such as alkylated cellulose^ 
£kh -^"ftS^ r & ber -**!* tte ^'-called hemi^eUuloses! The 

^thjov^%_jtrong alkali by weight amount of hydrophilic colloidal creaming 



ciably improve creaming with a hydro- 
philip colloidal creaming agent is A% by 



1 is generally between .03 and 1 per, boxylio acids, and then; esters, nitrite 85 
of the creaming agent by weight and amides, such as acrylic acid, methyl 
on the water phase of the latex. aerylato, methyl methacrylate,. acrylo- 



agent 

cent. c. ._. „ 

based on the water phase 

la the preparation of the synthetic 

> rubber latex, as is known, polymerieable 
inonomeric- compounds are emulsified in 
an aqueous medium by means of an emul- 
sifying agent, such as a 6oap or other sur- 
face active agent, and tie polymerization 

) ia made to take place generally at elevated 
temperatures in the presence of a catalyst 
and other regulating materials. Examples 
of such polymerizable material are the 
various butadiene-1,3 hydrocarbons, for 

5 example, butadiene-1,3, methyl-2-buta- 
diene-1,3 (isoprene), 1-methylbutadiene, 
2,3-dimethylbutadiene-l,3. The poly- 
merizable material as known may be a 
mixture of such butadiene-1,3 hydro- 

) carbons with other polymerizable com- 
pounds which are capable of forming 
rubbery copolymers with butadiene-1,3 
hydrocarbons, for example, up to 70% of 
3uch mixture of compounds which con- 

; tains a. CH, = C< group where at least one 
of the disconnected valences is .attached to 
an electro-active group, that is, a group 
which substantially increases the elec- 
trical dissymmetry or polar character of 

) the molecule. Examples of compounds 
which contain a CH- = (X group and -are 
copolymeri2able with butadieneB-1,3 are 
aryl olefins, 6uch as styrene, and vinyl 
naphthaleney the alpha methylene car- 



acrylate, methyl methacrylate,. acrylo- 
nitrile. methacrylonitrile, methacryl- 
amide; isobutylene. Present day com-, 
meroiai synthetio rubbers of the above iO 
types are copolymers of butadiene-1,3 and 
styrene, known as Buna (Begistered Trade 
Mark) S or GB-S rubber and copolymers 
of butadiene-1,3 and acrylonitrile, known 
as Buna (Registered Trade Mark) N or *6 
GBN rubber. 

The following examples are illustrative 
of the invention: — 

Example I. 
Portions of an aqueous dispersion of a 60 
copolymer of 60 parts by weight of buta- 
diene-1,3 to 40 parts by weight of acrylo- 
nitrile (sold under the trade name 
" Hycar or Latex ") were mixed with the 
required amounts of a 3% solution of 65 
ammonium alginate to give alginate con- 
centrations from .16 to .24% based on the 
water content of the dispersion. The 
solida content of each portion was adjusted 
to 28%. The pu was found to be 8.2. The 60 
percent, weight, of the original latex in 
each case which separated as the serum or 
copolymer-poor lower layer after stand- 
i ng for dix days, an d the concentration of 
copolymer- solids in the cream or 
copolymer-rich layer, are shown i 
following table: — 



% Alginate 
based on 
"Water PhaBe 
.16 
.18 
.20 
.22 



The pa of the same " Hycar or Latex 
was raised to 12 by the addition of 2% of 
potassium hydroxide based on the water 
content of the latex. To various porbons 
D of the thus treated latex were added 
various .amounts of alginate and the dis- 
persion samples were allowed to Btand for 
Separation 



% Alginate 
based on 
Water Phase 



% Separation 
of Lower Layer 
after 6. days 



of Lower Layer 
after 6 days 
. 50.9 
60.8 
51.6 
53.3 
60.6 
48.0 



tnuB increased inuu oum«uiu« 

TOO 40% to over 50% by the addition of 



. % Solids Concentration 
of Copolymer in Upper 
Layer after 6 days 
S5.8 
36.5 
37.fr 
38.1 
38.4 

six days. The percentage of the latex in 
each caBe which separated as the copoly- 
mer-poor lower layer, and the concentra- 85 
tion of copolymer solids in the upper 
copolymer-rich. layer, are shown in the 
following table : — 

% Solids Concentration 
of Copolymer in Upper 
Layer after 6 days 
63.4 
64.1 
64.3 
55.4 
53.2 
62.7 

strong alkaline material, together" with 
the creaming agent. It will be noted that 
the alginate concentration used is higher 
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at the higher pu. This is because larger 
amounts of creaming agents are neededat 
the higher pH to obtain optimum cream- 
ing conditions, as illustrated more par- 
6 ticularly in Example II. 



Example II. 
A Buna (.Registered Trade Mark) S 
latex was made by polymerizing an 
aqueous, emulsion of. 76 parts' by weight of 
10 butadiene-1,3 to 25 parts of s.tyr"ene con- 
taining 4% (based on the total polymeriz- 
es Alginate ' % Separation 
based on of Lower Layer 

25 Water Phase after 5. days 

•16 32.2 
.20 36.9 
.25 31.8 
.30 8.0 
80 Differenf amounts of potassium hydroxide 
were added to portions of the same latex 
together with the alginate ahd the con- 
centration in. each caBe was adjusted to 
% Potassium % Alginate 

Hydroxide 
based' on 
40 Water Phase 



Water Phase 



None .27 
.5 .26 
1.0 .26 
46 1.5 .26 

Jt ia clear from the above tables that 
the presence pf small amounts of a strong 
alkali has a considerable- effect on the 
concentration of the cream. By increas- 
50 ing the alginate content in the presence 
65 % Potassium % Alginate 

•' Hydroxide based Baaed on 

on Water Phase Water Phase 

1.35 .300 
1.34 .825 
60 This illustrates the increase ia -creaming 
agent in the presence of the strong alkali 
to obtain optimum creaming. 

Example III. 
A Buna (Registered Trade Mark) S 

65. latex was made by polymerizing an 
aqueous emulsion of 75 parts by weight of 
butadienfr-1,3 to 25. parts of styrene con- 
taining 5% potassium abietate based on 
the weight of ths polymefizable material 

70 as an emulsifying agent. The latex-had a 
solids content of 29%. 6 kgs. of the Buna 
(Registered. Trade Mark) S latex were 



able material) of cyclohexanol and 4% 
(based on the total polymerizable material) 
of -the sodium salts of the sulphuric acid 
esters of the alcohols obtained from cocoa- 15 
nut. oil as an emulsifying agent. The 
latex had a solids content of 29.7%. 
Samples to which various amounts of 
ammonium alginate were added and the 
latex solid adjusted to 28%, gave cream- 20 
ing results after five days as shown, in the ■ 
following table: — 

% Solids Concentration 
of Copolymer in Upper 
Layer after 5 days 

42.9 

46.5 

42.3 

31.3 

28% eolide. Creaming results after five 
da^a standing are as shown in the table 35 



% Separation % Solids Con- 

of Lower Layer centratidn of 

after 6 days Copolymer in 

Upper Laye* 
after 5 days 
39.4. 44.5 
43,8 . 48.2 

46.4 60.8 
56;7 60.5 
of the fixed alkali and allowing the latex 
to stand for ten dayB, a further increase 
of copolymer concentration of the cream 
was obtained, as shown below : — 

%• Solids Concentration 
of Copolymer in Upper 
Layer after 10 days 

65.6 

64.4, 

mixed with .47 kg. of a 3% solution of 
potassium alginate and samples were 
treated with various amounts of 25% polu- T6 
tions of potassium hydroxide and tri- 
methylbensyl' ammonium', hydroxide. All 
samples were made equal in weight by 
addition of the requisite amount of 
water. After standing, six dayB, the sub- 80 
nat&nt copolymer-poor portions were 
drawn off and the residual co] ' 



rich creams were analysed for total solids 
with results as shown in the following 
table : — 
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9' JUi^iiLyl- 


% Total 


% Separation 
of Lowe? 


% Solids Concentra- 






Solids 


tion of Copolymer 




niuin Uydrovide 


of the 


Layer after 
6 days 


in Upper Layer 


"aw Phase 


based on 
;7atcr Phase 


Latex 


anex 6 days 






24.7 


1.8 


26.2 






25.1 


51.5 


49.9 


i.'o 


— 


25.5 


55.4 


54.2 


1.5 








55 2 


2.0 




26!2 


57^ 


56> 


i'.a 




26.6 


58.4 


59.0 


3.0 




26.9 


59.0 


60.9 




.5 


25.1 


47.5 


45.8 




1.0 


25.5 


51.8 


50.4 






25.8 


53.7 


52.4 




2.0 


26.2 


54.3 


63.1 




2.5 


26.6 


55.2 


54.1 




-3.0 


26.9 


55.5 


54.7 



The above examples include amounts of 

20 strong alkali up to 3% based on the water 
phase of the synthetic rubber latex. The 
o% of strong alkali in the above examples 
-res insufficient of itself to cream the syn- 
thetic rubber latex or have any partial 

25 creaming in the absence of the hydro- 
philic colloidal creaming agent. The effect 
of the strong alkali on the creaming pro- 
perties of the hydrophilic colloidal 
coaming agent is clearly illustrated in 

SG the following Example where the same 
latex to which various amounts of potas- 
sium hydroxide alone were added without 
any creaming effect, showed the improve- 
ment where the latex was creamed by the 

-95 addition of hydropholic colloidal cream- 
ing agent. 

Example IV. 
A Buna (Registered Trade Mark) S 
4fJ lates of 36.9% total solids content was 
made by polymerizing an aqueous cmul- 
85 % Potassium % Total Solids 

Hydroxide of Latex 

fc£3ed on 
TTater Phase 



70 



0.-5 
1.0 



30.7 
31.0 
31.3 

e.i.c 

52.4 



sion of equal parts by weight of buta- 
diene-1,3 and styrene containing 5 % potas- 
sium abietate based on the weight of 
polymerizable "material as an emulsifying 45 
agent. To samples of the latex - were added 
various amounts of a 25% solution of 
potassium hydroxide and one sample to 
which, no potassium hydroxide was 
added was run as a control. All samples 60 
were made equal in weight by addition of 
the requisite amount of water. After 
standing two days no serum had separated- 
in any of the samples. 

At the end of two days an amount of 85 
14% solution of "ammonium alginate was 
added to each sample to give the dry 
alginate content of .2% based- on the 
water of the latex. After standing one 
day more the eubnatant copolymex-poor 60 
portions were drawn off and. the residual 
copolymer-rich creams were analyzed for 
total solids with results shown in the fol- 
lowing table: — 

% Separation % Solids Con- 
of Lower Layer centration of 
after, one day Copolymer in 
Upper Layer 
after one day 

37.7 47.5 

38.8 48.8 
40.8 50.8 
41.4 51.8 
43.0 53.7 
43.8 54.8 
41.4 53.3 

Buna (Registered Trade Mark) S 
laws of 40% total solids content was made 
by polymerising an aqueous emulsion of 
equal parts by. weight of butadiene-1,3 
sued stvrene containing 5% potassium 90. 
abiefete and 1% " Daxad " (Registered 
Trade Hark) based on the weight of poly- 
merizable material as emulsifying and 
stabilizing agents. (" Daxad " iB a com- 



6 



inercial stabiliser which is the sodium salt 
of the condensation product of naphtha- 
lene sulfonic aoid and formaldehyde). 
The latex was diluted .to 30% solids. 
.0.2% ammonium hydroxide based on the 
b water phase was added and'carbon dioxide 
was bubbled in to form ammonium bicar- 
bonate, the final equilibrium pu being 
6.8. The latex was then stabilized by add-_ 
ingj 10% of the potassium soaps of the 
10 fatty acids of. cocoanut oil based on the 
latex solids. As the soap solution was 
alkaline, the pa of. the latex was raised to 
8 0.2% ammonium alginate based on the 

•% Potassium 
Hydroxide 
based on 



water phase was added. One portion was 
allowed to cream without addition of 16 
potassium hydroxide and to two other 
equal portions was added 1 and 2% potas- 
sium "hydroxide based on the water phase 
before being allowed to cream. The three 
portions were made equal in weight by' 20 
addition of the requisite amounts of water. 

After standing two days, the eubnatant . 

copolymer-poor portions were^ drawn off 
and the r.esidual copolymer-rich creams 
were analyzed for total solids with results 26 
shown in the following table : — 



Water Phase 



% Total 
Solids 
of the 
Latex 



None 8.0 25..S 

1 9.5 26.S 

86. 2 11.5 26.i 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the. same is 
to bp performed, I declare that what I 
40 claim is':- 

1. A method of creaming an aqueous 
emulsion polymerizate of polymerizahle 
material selected from the group consist- 
ing of butadieneJ.,8 hydrocarbons' and 

46 mixtures of butadienes^l.3 hydrocarbons • 
with other polymerusable compounds 
capable of forming copolymers, therewith, . 
which method comprises creaming the 
aqueous emulsion, polymerizate - in the 

80 presence of a hydrophifio colloidal cream- 
ing agent and .4 to 3 percent, by weight 
based on the water phase of the aqueous 
-emulsion polymeiieate of strong alkali 
from the group consisting of alknli-metal 

66 hydroxide and' quaternary ammonium 
hydroxides. 

2. A method according, to Claim 1, 
wherein the amount of strong alkali 
present- is insufficient of itself to cream 

60 the emulsion polymerizate in the absence 



% Separation 
of Lowor 
Layer after 
after two days 

51.7 
56.0 
55.0 



% Solids Con- 
centration of 
Copolymer in 
Upper Layer 
after two days 

48.9 

55.0 

55.6 



of the hydrophilic colloidal creaming 
agent. 

3. A method according to either of the 
preceding claims wherein the polymeriz- 
able material is a mixture of butadiene- 05 
1,3 hydrocarbon and a compound which 
contains a CH, = C< group and is oo- 
polgmerizable with butadiene-1,3 hydro- 

4. A method according to any of the 70 
preceding claims, wherein, the polymeriz- 
able material is a mixture of butadiene- 
1,3 and etyrene. 

5. A method according to any -of the 
preceding claims, wherein the hydrophilio 76 
colloidal creaming agent is a vegetable 
mucilage. 

6. A method according to any of the 
preceding claims, wherein the mixture is 
allowed to stand until it separates into a 80 
polymer-rich and a polymer-poor fraction, 
and thereafter separating said fractions 
from each other. 

Dated this 20th day of September, 1945. 

T. A. CLAYTON. 
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